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FAILURE MODES EFFECTS ANALYSIS (FMEA} ~ CRITICAL HARDWARE
NUMEBER: 06-1B-0532-X

SUBSYSTEM NAME: ARS - COOLING :
REVISION: 4 oar2£/m3

PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LBU : HUMIDITY CONTROL HEAT EXCHGR MC521-0008-0002
HAMILTON STANDARD SV7EES04 4
PAAT DATA

QUANTITY OF LIKE ITEMS: 1

FUNCTION:

HEAT EXCHANGER, HUMIDITY CONTROL, REDUNDANT COOLANT LOOPS/SINGLE AR
LOOP

COOLS CABIN AIR BELOW DEW POINT TO CONDENSE EXCESS MOISTURE AND
REMOVE EXCESS CABIN HEAT.
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SHUTTLE CRITICAL ITEMS LIST = CREITER

SUASYSTEM iATMOSPFHERIC REVIT. FMEA NO 046=1B -Q537 -4 REV:09,/078
ASSEMNLY :HX-HUM & TEMP CONTROL CRIT. FUIME: 13
P/K RI IMCE2 1=000a-06032 CRIT. HIW!: i
P/H VENDOR:SVIES5504=4 HAM STD VEHICLE 132 101 184
QUANTITY il EFFECTIVITY: X X 4

tDUAL Loop PHASE(S) FL Lo X o0 X DO ¥ rs

:ONE PER SUBSYSTEM

PREPARED BY: APPROVED Bts J ¥ AFPROVED B (MASA] -
DES N. K. DUONG ChbES T Loy L, I & il i
REL N. L. STEISSLINGERTASREL : e ' REY

ar D. sTtoicx aﬂ_"ﬂ! .'.'_L?_r G‘Ic

TTEM:

HEiT EXCHANGER = RUMIDITY CONTROL, REDUNDANT COOLANT LOOPS/SINGLE AIR
LoCP

FORCTION: :
COOLS CAAIN AIR BELCW DEW POINT TC CONDENSE EXCESE MOISTURE AND QFHC?E

EXCESS GABIN HEAT.

FAILURE MODE:
LEAKAGE, WATER T% AIR PASSACE _

=AUSE(S):
MECHANICAL SHOCK, VIBRATION, CORROSION

EFFECT({S) ON:
{A)SUBSYSTEM (B) INTERFPACES (C;MISSION (D)CREW/VEHICLE

(A) LOS5 OF REDUNDANCY = LOSS OF ONE WATER COGLANT LOOP.

(B} EXCESS WATER IN HUMIDITY SEPARATOR INLET LINE UNTIL SEPARATOR CAN
DISPOSE OF THE WATER. DPOSSIBLE WATER CARRY=OVER INTO CABIN.

{C) POSSIBLE EARLY MISSION TERMINATION DUE TO LCSS OF ONE WATER COOLANT
LOGP.

(D} POTENTIAL LOSE OF CREW/VEMICLE UPCH SUBSEQUENT LOSS OF REDUNDANT
WATER COOLANT LOOP.

CISPOSITION & RATICNALE:
(A} DESIGN (B)TEST (C)INSPICTION (D)PAILURE HISTORY (Z)OBERATIONAL USE

fA) DENYGN
HEAT EACHRMGER IS A 147 CRES BRAZED ASEEMBLY: MINIMUM THICKNES: 0.0%0 I
IT IE A CROSS COUNTER FLOW PLATE=FIN TYPE WITH A TWD PASS WATER 2TDE AN
SINGLE PASS AIR SIDE. HEAT EXCHANGER AIR PASSACES MAVI HYDROPHILIC
CUATING (ON HALF OF THE AIR FLOW PATHM, FRCM MIDPOINT 1O HEAT EXCHANGER
OQUTLET) TO ENHANCE SURFACE WETTING, TD FRECLUDE CBSTRUSTICN OF THE
PASSAGES BY WATER, A "SLURFER®™ BAR ON THE DOWNSTREAM SIDE OF THE HEA™T
EXCHANGER CONTAINS A SERIES OF HOLES MANIFOLDED TOGETHER AND CONNESTED -
AN AIR SUCTION SOURCE AND H2O SEPARATOR. MATERIALS OF CONSTRUCTICON
INCLUDE NICKEL WATER FINS AND 347 CRES AIR FINS, PARTING SHEETS AND
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SHUTTLE CRITICAL ITEMS LIST - QOREBITER
SURSYSTEM :ATHQSPHERIC REVIT. FMEL KD 06=1H =-0%513 -4 REV:0&/2%/5

HEADERS. AIR FINS ARE 0.0 IN. MIGR ¥ 9,002 IN, THICK X 16 FINS PE®
INGH. FUNGUS - (NIT MEETS RI SPEC MCS95-00%#8 PARA. 3.33. MATERIAL
SELECTICONYHAS FROVEN RESTSTANCE TO THE TEMPERATURE, HUMIDITY AND SarT »
LEVELS 1O WHICE THE UNIT MAY BE EXPGSID., UPSTREAM OF THE HEAT EMOHMAUST
15 THE 40/70 WICRON CABIN DEBRIS TRAP FILTER (AT INLET TO CABTN FAMNS] .
UPSTREAM ALSQ, LIOH ELEMENTS SERVE AS DEBRIS FILTTRS. THERE IS NO s&7%
FOR CDEBRIZ GENIRATICN BETWEEN THE LIGH OUTLET AND THE HEAT EXCHAKGER.

{(B) TEST
ACCEPTANCE TEST = EXAMINATION OF PROCUCT.~ “LELX TEST - WATER Loop

EXTERNAL AND WATER TG AIR: 3.2 X 10 EXP =4 5CCS GHE MAXIMUM OR ¢.go:
CC/HR OF WATER AT 51-10% PSIA.

QUALIFICATION TEST = SHOCKX TEST = 208 TERMINAL SAWTOOTH PULSE CF 11 MS
CORATION IN EACH DIRECTION OF THREE ORTHOGOMAL AXTS. SURTECTED T2 RanD
VIBRATION SPECTRUM ENVELIOPE OF 20 TO 150 HZ INCREASING AT & DB/SCTAVE 7T
0.03 G**2/HZ, CONSTANT AT 0.03 Saul/H2? FROM 150 7o 1009 HZ., DECREASCIMS
6 DE/OCTAVE FROM 1000 T 2000 HE PAR 48 MINUTEZ PER AXIS IM THREE
ORTHOGONAL AXES. AIR FLOW PATH FRESSURE DROP TEST UNDER THE FOLIZAWING
CONDITIONS: WITH WET AR, ¢.8 INCHES K20 MAX AT 1411 LE/HR: WITH CRY
AIR, Q.6 INCHES H2{ MAX AT 1411 LB/HR; WITH SLURFER WET, 2.3 INCHES E:Z-
M AT 9.5 CPM. -

IN-VEHICLE TESTING - SYSTEM DECAY TEST IS PERFORMED AT B - %% FSIG, E.
CC/HIN MAX LEAKAGE., PUMF OUT PRESSURE AND ACCUMULATOR QUANTITY ARZ

. CONTINUQUSLY MCNITORED WHEN THE VEHIGLE 15 POWERED UP AND SERVE A5 AN
INDTCATION OF EXTERNAL LEAXAGE.

OMRSD - PUMP ACCUMULATOR QUANTITY AND OUTLET FRESSURE ARE CONTINUZUSLY
MONITORED WHMILE THE VEHICLE IS POWERED UP DURING EACH TURNARDUNRT, AMD

SERVE AS AN THDICATION QF EXTERNKAL LEAKACE, WATER IS SAMPLED PEZR SPEZ
SE~5=007] OURING SERVICING."

{€) INSPECTION

RECEIVING INSPECTION
RAW MATERIAL AND PURCHASED COMPONENTS REQUIREMENTS ARE VERIFIED 3V
INSPECTION. PARTS PRUTECTICN IS VERIFIED BY INSFECTION

CONTAMINATION CONTROL

SYSTEMS FLUID ANALYSES FOR CONTAMINATION ARE VERIFIED SY INSPECTION,
CONTAMINATION CONTROL PLAN IS VERIFIED BY INSPECTION. CONTAMINATION
CONTROL PROCESSES AND CLEAN AREAS ARE VERIFIED BY INSPECTION.

ASSEMBLY/INSTALLATION

MANUFACTURING, INSTALLATION AND ASSEMBLY OPERATIONS ARF VERIFTED BY
INSPECTIOR. SHEET METAL PARTS ARE INSPECTED AND VERIFTED BY INSPE=TION
SURFACE FINISHES VERIFIED BY INSPECTION, DIMENSIONS VERIFIED EY
INSPECTTIGON

CRITICAL PROCESSES e
WELDING IS5 VERIFIED BY INSPECTION. ALL WELDS ARE STRESS RELIEVED AFT
WELDING, VERIFIED BY INSPECTION. BRAZING IS5 VERIFIED BY INSFECTION.
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SHUTTLE CRITICAL ITEMS LIST = CABRITER

&

SUBSYSTEM :ATHOSFHERIC REVIT. FMEA NO 06-18 =0%32 -y REV:0S/CT/ 4:
NONDESTRUCTIVE EVAIIATIUN
HEADER WELDS TO IHT TUBES ART PINETRANT AND X=FAY INEPECTED. OTHER
WELDS (MOUNTING PADS AND HEADFR WELBS TC THE CORES) ARE PEMETRAMT Axz
10X MAGHITICATION VISUALLY INSPYeaTED. . BRAZEES ARE VERIFIED BY FROCE AyD
ILFAK TEETS. ' '
TEETING

INSPECTION VERIFIIS THAT RESULTS OF ACCIPTANCE TESTING AND FLOWRATEIS
WITHIN $PECIFIED LIMITS.

MANDLING/PACKAGTING :
HANDLING. AND PACRASING REQUIRDMINTS VERIFIID BY INSPECT=ON,

{0} FAILIRZ HISTORY
NO FAILURE RISTCRY APPLICABLZ TO LIMKAGE, WATER T0O ATR PAILURE MIZE.
HOMIDITY CONTROL NEAT FYCHANSIR HAS SUCCESSTULLY PERFORMED WITHaUT
TAILUREL THROUGH THE DURATION OF THE SHIT=LE PROGEAM,

{X) OFERATIONAL Dxp
TR,
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